Effects of calcium ionophore, A23187 and calmodulin inhibitors on intercellular communication in the rat myometrium.
We have studied the effect of a calcium ionophore, A23187, and the purported calmodulin inhibitors, calmidazolium and chlorpromazine, on direct intercellular communication between smooth muscle cells in the myometrium of delivering rats. The extent of cell-to-cell coupling was determined by exposing one portion of small strips of longitudinal myometrium to 2-[3H] deoxy-D-glucose (2-DG) and determining the distribution and apparent diffusion coefficient (Da) for this tracer after a 5-h period for diffusion. The distribution and Da for 2-DG were significantly (p less than 0.05) reduced by exposure to A23187 in Krebs-Ringer solution with 2.5 mM Ca++, partially reduced in Krebs solution with A23187 and low Ca++ (1-10 microM), but the drug had no effect when used with Ca++-free solutions with [ethylenebis (oxyethylene-nitrilo)] tetraacetic acid (EGTA). The calmodulin inhibitors blocked the effects of A23187 in a dose-dependent fashion, and at higher concentrations, the extent of 2-DG diffusion was not different from that in control tissues. Surprisingly, however, a dose-dependent reduction in coupling was also observed in tissues exposed to the calmodulin inhibitors alone. Structural studies failed to reveal any change in the area of gap junctions between the myometrial cells following the above treatments, suggesting that the reduced exchange of 2-DG resulted from a decrease in the permeability of gap junctions between the muscle fibers.